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110. 


NOTE ON THE TRANSFORMATION OF A TRIGONOMETRICAL 
EXPRESSION. 


[From the Cambridge and Dublin Mathematical Journal, vol. 1x. (1854), pp. 61—62.] 


THE differential equation 
aad + as. Te + RS... Cis =0 
(at+a)V(c+u) (atyVv(c+y) (atz)V(c+z) ”’ 


integrated so as to be satisfied when the variables are simultaneously infinite, gives 
by direct integration } 


1 at oth - aa - Grr aih. 
tan V (GFS) + tan l(t AEE) 
and, by Abel’s theorem, 
|1, æ, (a@+2)4(c+a) |=0. 
1, y, @+yVveCt+y) 
|1, 2, @+2)Vc+2) 


To show @ posteriori the equivalence of these two equations, I represent the deter- 
minant by the symbol [], and expressing it in the form 


O=| 1, a+, (a+2)V(c+2) | 
I write for the moment ¢ = a D ) &c.; this gives 
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il (ao (1+g). 0-0 (Et p) 


_(a—0) E, B+E, AE 
Pare n? 
Maraig é, ead 
mee i> 
soea i= pe g, se 
G ENRE | E, ail 
Ep : 


or, replacing &, n, € by their values, we have identically 


1, æ, (a+2)V(c+e) | = 
l, y, (a+y)V(Ct+y) 
1, z, (a+z)V(c+z2) 


i i — a—c a—¢ 
aia srida by ay RE ENEN, fe ans, (e | R J= 
i =o Pagi chy! Js aut cx c+y c+z c+Hs CHE 


and the equation 


VE ea 
c+a c+y C+zZ c+aN c+y Y tz \ 


is of course equivalent to the trigonometrical equation 


tan™ t/a a 24 tan fe + tan ita = 0, 


which shows the equivalence of the two equations in question. 
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